Identification of a protein-binding surface by differential amide hydrogen-exchange measurements. Application to Bowman-Birk serine-protease inhibitor.
The binding surface of soybean trypsin/chymotrypsin Bowman-Birk inhibitor in contact with alpha-chymotrypsin has been identified by measurement of the change in amide hydrogen-exchange rates between free and chymotrypsin-bound inhibitor. Exchange measurements were made for the enzyme-bound form of the inhibitor at pH 7.3, 25 degrees C using fast-flow affinity chromatography and direct measurement of exchange rates in the protein complex from one-dimensional and two-dimensional nuclear magnetic resonance spectra. The interface is characterized by a broad surface of contact involving residues 39 through 48 of the anti-chymotryptic domain beta-hairpin as well as residues 32, 33 and 37 in the anti-chymotryptic domain loop of the inhibitor. A number of residues in the anti-tryptic domain of the protein also have an altered exchange rate, suggesting that there are changes in the protein conformation upon binding to chymotrypsin. These changes in amide exchange behavior are discussed in light of a model of the complex based on the X-ray crystallographic structure of turkey ovomucoid inhibitor third domain bound to a alpha-chymotrypsin, and the structure of free Bowman-Birk inhibitor determined in solution by two-dimensional nuclear magnetic resonance spectroscopy. The chymotrypsin-binding loop of Bowman-Birk inhibitor in the model is remarkably similar to the binding loop conformation in crystal structures of enzyme-bound polypeptide chymotrypsin inhibitor-I from potatoes, turkey ovomucoid inhibitor third domain, and chymotrypsin inhibitor-II from barley seeds.